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,QWURGXFWLRQ
'LJLWDO WHFKQRORJLHV KDYH FKDQJHG WKHZD\ RUJDQL]DWLRQV DUH EXLOW DQG IXQFWLRQ WULJJHULQJ WKH QHHG IRU QRYHO














RUJDQL]DWLRQV DUH VHHNLQJ FOHDU DQG VLPSOH VROXWLRQV DQG JXLGHOLQHV IRU ELJ GDWD PDQDJHPHQW $FFRUGLQJO\ WKH
UHVHDUFKTXHVWLRQRIWKLVSDSHULV³How to integrate big data analytics into the decision making process"´7KHDLPRI
WKLVUHVHDUFKLVWRGHYHORSDQGWHVWDIUDPHZRUNIRUWKHLQWHJUDWLRQRIELJGDWDWRROVDQGWHFKQLTXHVLQWRWKHGHFLVLRQ
PDNLQJSURFHVV%\DGRSWLQJWKLVIUDPHZRUNGHFLVLRQPDNHUVVKRXOGEHDEOHWRHQKDQFHWKHTXDOLW\RIWKHGHFLVLRQ
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'HFLVLRQPDNHUVDUHFRQVWDQWO\RQWKHORRNRXWIRUFKDQFHVWRPDNHPRUHLQIRUPHGGHFLVLRQVDQGWKH\QHHGWREH
DEOHWRXQGHUVWDQGDQGXWLOL]HELJGDWDLQRUGHUWRIXUWKHUHQKDQFHWKHWUDGLWLRQDOGHFLVLRQPDNLQJSURFHVV7KXV
UHVHDUFKQHHGV WRFRYHUKRZWKHELJGDWDDQDO\WLFV WRROVDQGPHWKRGVFDQEH LQWHJUDWHGZLWK WKHGHFLVLRQPDNLQJ
SURFHVVLQRUGHUWRHQKDQFHGHFLVLRQPDNLQJDQGSURYLGHYDOXDEOHLQVLJKWVIRUGHFLVLRQPDNHUV
7KH%'$')UDPHZRUN
2XU UHVHDUFK IROORZV WKHGHVLJQ VFLHQFHPHWKRGRORJ\ VR DFFRUGLQJO\3HIIHUV HW DO¶V  VL[ VWDJHVGHVLJQ
VFLHQFHSURFHVVLVDGRSWHGIRUEXLOGLQJDQGHYDOXDWLQJWKHIUDPHZRUN7KHILUVWWZRVWDJHVLGHQWLI\LQJWKHSUREOHP











EDFNWR WKHIUDPHZRUNGHVLJQDQGGHYHORSPHQWSKDVHLQRUGHU WRLQFRUSRUDWH WKHPRGLILFDWLRQVUHVXOWLQJIURPWKH
H[SHULPHQWVLQWRWKHILQDO%'$'IUDPHZRUN7KHSURFHVVLVHODERUDWHGDQGFRPPXQLFDWHGLQGHWDLOEHORZ























ELJGDWD VWRUDJH DQGPDQDJHPHQW WRROV7KHVH WRROV FDQ UDQJH IURP WUDGLWLRQDO'%06V VXFK DV WKHRSHQ VRXUFH
0\64/ RU 3RVWJUHV64/ WR (':V DQG FROXPQDU RU 033 GDWDEDVHV VXFK DV &DVVDQGUD 3$'% DQG 6$1'
$GGLWLRQDOO\DGLVWULEXWHGILOHV\VWHPOLNH+')6FDQEHXVHGIRUVWRULQJELJGDWDDVZHOODV1R64/GDWDEDVHVVXFK





















DV WKHPRGHO VHOHFWLRQSKDVH LQ WKH.''SURFHVV ,Q WKLV VWHS WKHPRGHOV DQGDOJRULWKPVZKLFKDUH IRXQG WREH
DSSURSULDWHEDVHGRQWKHW\SHVRIGDWDDYDLODEOHDQGWKHDQDO\VHVRURXWSXWLQWHQGHGDUHVHOHFWHGDQGSODQQHGIRU$
YDULHW\RIVRPHRIWKHPRGHOVDQGDQDO\VHVZKLFKFDQEHFKRVHQDUHGHSLFWHGLQWKHIUDPHZRUN
7UDGLWLRQDO GDWD PLQLQJ DQG DGYDQFHG DQDO\WLFV WHFKQLTXHV VXFK DV FODVVLILFDWLRQ FOXVWHULQJ UHJUHVVLRQ DQG
DVVRFLDWLRQUXOHVFDQEHFKRVHQDORQJZLWKPDFKLQHOHDUQLQJDQG$,WHFKQLTXHVVXFKDVQHXUDOQHWZRUNVGHFLVLRQ
WUHHVDQGSDWWHUQEDVHGDQDO\WLFV0RUHRYHUWLPHVHULHVDQDO\VLVFDQEHXVHGIRUDQDO\]LQJVHTXHQFHVRIGDWDSRLQWV


















&RQVHTXHQWO\ WKH QH[W SKDVH LQ WKH GHFLVLRQPDNLQJ SURFHVV LV WKH FKRLFH SKDVHZKHUHPHWKRGV DUH XVHG WR
HYDOXDWHWKHLPSDFWVRIWKHSURSRVHGVROXWLRQVRUFRXUVHVRIDFWLRQIURPWKHGHVLJQSKDVH,QWKHIUDPHZRUNWKLV
SKDVHLVGLYLGHGLQWRWZRVWHSVHYDOXDWHDQGGHFLGH,QWKHHYDOXDWHVWHSZKLFKLVFRPSDUDEOHWRWKH.''SURFHVV¶











LQ WKH ODVWSKDVHRI(0&¶VGDWDDQDO\WLFV OLIHF\FOH+HQFHELJGDWD WRROVDQG WHFKQRORJLHVFDQEHXVHG LQ
PRQLWRULQJWKHUHVXOWVRIWKHGHFLVLRQDVZHOODVLQSURYLGLQJUHDOWLPHRUSHULRGLFDOIHHGEDFNRQWKHRXWFRPHVRIWKH
LPSOHPHQWDWLRQ
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1) Intelligence Phase: 
)LJ'DWD0RGHO
















2) Design Phase: 
6XEVHTXHQWO\WKHVHFRQGSKDVHLQWKHIUDPHZRUNWHVWHGLQWKHH[SHULPHQWLVWKHGHVLJQSKDVH7KLVLVZKHUHWKH
PRGHO SODQQLQJ WDNHV SODFH DQG WKH UHODWLRQVKLSV ZKLFK QHHG WR EH LGHQWLILHG DUH GHILQHG ,Q RUGHU WR ILQG WKH
UHODWLRQVKLSVEHWZHHQWKHGLIIHUHQWUHWDLODWWULEXWHVZHKDYHVXFKDVWKHGLVFRXQWVDQGSXUFKDVHVVHYHUDOPRGHOVZHUH
SODQQHGIRU7KHPRGHOVDQGDQDO\VHVXVHGDUHEULHIO\GHVFULEHGEHORZ




7KURXJK YLVXDOL]DWLRQ ZH FRXOG VHH WKH K\SHUPDUNHW EUDQFKHV DQG GHSDUWPHQW VHFWLRQV ZLWK WKH PRVW VDOHV




b) Correlation and Regression Analysis: 
,QRUGHUWRIXUWKHUH[SORUHWKHUHODWLRQVKLSEHWZHHQWKHYDULDEOHVDFRUUHODWLRQDQDO\VLVZDVSHUIRUPHGRQ7:0
,Q WKH UHVXOWLQJFRUUHODWLRQPDWUL[ZH VDZ WKDW WKHYDULDEOHVZLWK WKHKLJKHVWFRUUHODWLRQ WR WKHGLVFRXQWVDUH WKH
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$IWHUZDUGVFOXVWHULQJLVSHUIRUPHGZLWK:HNDXVLQJWKHVDPHNPHDQVDOJRULWKPZLWKWKHNDOVRHTXDOWRWZR







)LJ  UHSUHVHQWV WKH YLVXDOL]DWLRQ RI WKH FOXVWHUHG LQVWDQFHV 7KH [D[LV UHSUHVHQWV WKH LWHP FRGH WKH \D[LV
UHSUHVHQWVWKHWRWDOYDOXHDQGWKHFRORUVUHSUHVHQWWKHGLVFRXQWFDWHJRU\7KHUHGSRLQWVDUHWKHRQHVWKDWZHUHDVVLJQHG
WR³&OXVWHU´ZKHUHWKH\VKRXOGQRWKDYHDGLVFRXQWZKLOHWKHEOXHSRLQWVDUHWKHRQHVWKDWZHUHDVVLJQHGWR³&OXVWHU








FOXVWHULQJPHWKRGJRHV WKURXJKHDFK LQVWDQFHDQGDVVLJQV LWZLWKDSUREDELOLW\GLVWULEXWLRQ LQRUGHU WR FKHFN WKH
SUREDELOLW\ RI WKDW LQVWDQFH EHORQJLQJ WR HDFK RI WKH FOXVWHUV 7KH QXPEHU RI FOXVWHUVZDV GHWHUPLQHG E\ FURVV
YDOLGDWLRQ7KHDOJRULWKPGLYLGHG WKHGDWD LQWR WHQGLIIHUHQW FOXVWHUVZKHUH WKHRYHUDOOSHUFHQWDJHVRI WKHFOXVWHU
GLVWULEXWLRQVDUHEDODQFHG
)LJUHSUHVHQWVWKHYLVXDOL]DWLRQRIWKHFOXVWHUHGLQVWDQFHVEDVHGRQWKH(0DOJRULWKP7KH[D[LVUHSUHVHQWVWKH
LWHPFRGH WKH\D[LV UHSUHVHQWV WKH WRWDOYDOXHDQG WKHFRORUV UHSUHVHQW WKH WHQFOXVWHUV$VZHFDQVHH WKHEOXH
³&OXVWHU´LQVWDQFHVKDYHDKLJKHULWHPFRGHWKHPDJHQWD³&OXVWHU´LQVWDQFHVKDYHDORZHUWRWDOYDOXHDQGWKHUHG
³&OXVWHU´LQVWDQFHVKDYHDKLJKHUWRWDOYDOXH
d) Association Analysis: 
7KHQH[WDQDO\VLVSHUIRUPHGRQWKHGDWDLVDVVRFLDWLRQUXOHPLQLQJLQRUGHUWRGLVFRYHULQWHUHVWLQJUHODWLRQVDQG
GHWHFW WKHPRVW FRPPRQ FRPELQDWLRQV EHWZHHQ WKHYDULDEOHV RIRXU GDWD:H ILUVW FRQYHUWHG WKH QXPHULFDO FRGH
DWWULEXWHVWRQRPLQDODWWULEXWHVDQGWKHQGLVFUHWL]HGWKHUHPDLQLQJQXPHULFDOYDULDEOHVXVLQJHTXDOIUHTXHQF\ELQQLQJ
LQRUGHUWRFRQYHUWWKHPWRFDWHJRULFDOYDULDEOHVIRUWKHDQDO\VLV&RQVHTXHQWO\ZHWKHQSHUIRUPHGDVVRFLDWLRQUXOH



















PRGHO LV KLJK ZLWK WKH SHUFHQWDJH RI FRUUHFW FODVVLILFDWLRQV EHLQJ  DQG WKH SHUFHQWDJH RI LQFRUUHFW
FODVVLILFDWLRQVEHLQJ$FFRUGLQJO\WKHUHVXOWLQJUXOHVIURPWKHGHFLVLRQWUHHVKRZHGWKHIDFWRUVWKDWDIIHFWWKH
GHFLVLRQRIZKHWKHURUQRWDQLWHPVKRXOGKDYHDGLVFRXQWRUQRW

















DQGEHLQJYHU\GLIILFXOW WRSURFHVV$GGLWLRQDOO\ WKH)3*URZWKRSHUDWRUPD\QRWEHDEOH WRZRUNSURSHUO\ZLWK
$UDELFWHUPV











7KH GRFXPHQWV DUH WKHQSURFHVVHG DQG WKHZRUGV DUH WRNHQL]HG ILOWHUHGE\ OHQJWK VWHPPHG XVLQJ OLJKW$UDELF
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3.3. Experiment Findings 
,QWKLVH[SHULPHQWLWZDVVKRZQWKDWZHFRXOGPDNHRXUGHFLVLRQRIZKDWLWHPVWRRIIHUSURPRWLRQVRQDQGZKHQ
DVZHOODVXVLQJVRFLDOPHGLDDVDFRQWH[WIRUPDUNHWLQJDQGLWVHIIHFWRQSXUFKDVLQJDQGJDLQLQJFXVWRPHUIHHGEDFN
0RUHRYHU RXU IUDPHZRUNZDV IROORZHG E\ XVLQJ WKHPDSSHG ELJ GDWD DQDO\WLFV WRROV DQGPHWKRGVZLWKLQ WKHLU
GHVLJQDWHGSKDVHVRIWKHGHFLVLRQPDNLQJSURFHVV$FFRUGLQJO\WKHELJGDWDZDVVWRUHGDQGSURFHVVHGWKHDQDO\WLFV






































0RUHRYHU LW ZDV IRXQG WKDW YLVXDOL]DWLRQ ZKLFK ZDV LQWHQGHG IRU XVH LQ WKH LQWHOOLJHQFH SKDVH GXULQJ GDWD
GLVFRYHU\DQGLQWKHFKRLFHSKDVHGXULQJHYDOXDWLQJWKHSRVVLEOHFRXUVHVRIDFWLRQZDVIRXQGWRVHUYHDVDQDQDO\VLV
RQ LWV RZQ LQ WKH GHVLJQSKDVH IURPZKLFK YDOXDEOH LQVLJKW FDQ EH H[WUDFWHG&RQVHTXHQWO\ZH FRXOG YLVXDOL]H
LPSRUWDQWUHODWLRQVKLSVEHIRUHKDQGWKDWFRXOGEHIXUWKHULQFRUSRUDWHGLQWRWKHDGGLWLRQDODQDO\VHVRUYLVXDOL]HWKH
UHVXOWVRIWKHDQDO\VHVIRUVLPSOHUDQGPRUHFRPSUHKHQVLYHXQGHUVWDQGLQJ$FFRUGLQJO\LWQHHGHGWREHDGGHGWRWKH






























'$' IUDPHZRUN LV VKRZQ LQ)LJ $V GHSLFWHG WKH LQWHOOLJHQFHSKDVH LV WKH VDPHZLWKRXW DQ\PRGLILFDWLRQV
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HQYLURQPHQWV+HQFH WKLVUHVHDUFKFRQWULEXWHV WR WKHRU\DQGWR WKHNQRZOHGJHEDVHE\SHUXVLQJWKHOLWHUDWXUHDQG
































0DQ\LND -&KXL0%URZQ%%XJKLQ -'REEV55R[EXUJK&%\HUV$+ %LJ'DWD7KH1H[W)URQWLHU IRU ,QQRYDWLRQ
&RPSHWLWLRQDQG3URGXFWLYLW\,Q0F.LQVH\*OREDO,QVWLWXWH5HSRUWVSS
 2UDFOH  $Q (QWHUSULVH $UFKLWHFW¶V *XLGH WR %LJ 'DWD 5HIHUHQFH $UFKLWHFWXUH 2YHUYLHZ ,Q 2UDFOH :KLWH 3DSHUV LQ (QWHUSULVH
$UFKLWHFWXUHSS





 7XUEDQ ( $URQVRQ - ( /LDQJ 7 6KDUGD 5  'HFLVLRQ 6XSSRUW DQG %XVLQHVV ,QWHOOLJHQFH 6\VWHPV WK HG 3UHQWLFH +DOO
3XEOLFDWLRQV8SSHU6DGGOH5LYHU1-86$

